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Description

Technical Field

[0001] The present invention relates to a method for
providing a casing for a prefabricated column of chroma-
tography column material in order to manufacture a chro-
matography column.

Background

[0002] Chromatography is a laboratory technique that
can be used for separating different components of a
mixture in order to either analyze the mixture or to be
able to make further use of one or all of the components
within the mixture. The mixture is dissolved in a fluid
called the mobile phase, which carries it through a struc-
ture holding a chromatography column material called
the stationary phase. Different components of the mixture
travel at different speeds along the stationary phase,
causing a separation of the different components of the
mixture within the chromatography column material of
the chromatography column.
[0003] Within past decades several different methods
for performing a
chromatography have been developed. Liquid chroma-
tography with a liquid as mobile phase is usually carried
out either in a column or along a plane of a suitable chro-
matography material that enhances the separation of the
components of the mixture within the mobile phase. A
chromatography column comprises a chromatography
column material like e.g. silica or polymers that is suitable
for separation of the components within the fluid of the
mobile phase, whereby the chromatography column ma-
terial is arranged within a casing that confines the mobile
phase to the volume that is filled by the chromatography
column material. The casing of the chromatography col-
umn can be made of glass, plastics or metal. The casing
material that is used for enclosing the chromatography
column material may depend e.g. on the mobile phase
and should reduce any unwanted interaction between
the mobile phase and the casing.
[0004] Whereas in conventional chromatography the
mobile phase moves through the chromatography col-
umn without application of external pressure, more ad-
vanced chromatography methods like e.g. high-perform-
ance liquid chromatography (HPLC) relies on application
of external pressure to accelerate the movement of the
mobile phase along the chromatography column. How-
ever, due to the usually small size of the chromatography
column and the rapid movement of the mobile phase
along the chromatography column, the analytic results
of HPLC significantly depends on the chromatography
column that is used for performing the analysis. For ex-
ample, the volume within the casing should be completely
and homogeneously filled with the chromatography col-
umn material. Any void space inside of the casing allows
for a movement of the mobile phase without any interac-

tion with the chromatography column material, i.e. with
the stationary phase, and results in a disturbance and
adverse affection of the analytic results.
[0005] The length of chromatography columns that are
commonly used for HPLC is about 30 mm to 250 mm
and the diameter is about 2 to 5 mm. The grain size of
the active material within the chromatography column
material is about 2 mm to 50 mm. The pressure that is
applied to the mobile phase is usually between 50 bar
and 350 bar. Thus, a suitable casing for the chromatog-
raphy column material should encompass the chroma-
tography column material without any significant gaps.
[0006] Known methods for manufacturing chromatog-
raphy columns that are suitable for HPLC make use of a
prefabricated column of chromatography column mate-
rial that has been prepared in advance. Usually these
columns that are formed out of the chromatography col-
umn material are very brittle and fragile. Thus, any undue
mechanical load or strain during manufacture of the chro-
matography column should be avoided.
[0007] It is known from prior art to manufacture a hollow
pipe metal casing with a diameter that is slightly larger
than the diameter of the column of chromatography col-
umn material. The brittle column is then inserted into the
hollow pipe, and afterwards the hollow pipe is com-
pressed by applying radially inwardly directed pressure
onto the hollow pipe.
[0008] It is also known from prior art to manufacture a
hollow pipe metal casing with dimensions that match the
column of the chromatography column material. After
heating the hollow pipe expands and the brittle column
of chromatography column material can be inserted into
the expanded hollow pipe without endangering the brittle
column.
[0009] However, manufacture of the column of chro-
matography column material and of the hollow pipe with
appropriate dimensions that allow for performing these
methods is difficult and expensive. Furthermore, both
methods require time and skills to avoid any unwanted
damage to the column of chromatography column mate-
rial during manufacturing of the chromatography column,
i.e. during inserting the brittle column into the casing.
[0010] DE102017127316 discloses a first method for
additive manufacturing of a colum casing.
[0011] US 2018/126298 A1 and FEE CONAN ET AL:
"3D printed porous media columns with fine control of
column packing morphology",JOURNAL OF CHROMA-
TOGRAPHY A, ELSEVIER, AMSTERDAM, NL, vol.
1333, 24 January 2014 (2014-01-24), pages 18-24 teach
methods of manufacturing chromatography columns.
[0012] Steffen Nowotny ET AL: "Laser Beam Build-Up
Welding: Precision in Repair, Surface Cladding, and Di-
rect 3D Metal Deposition",JOURNAL OF THERMAL
SPRAY TECHNOLOGY., vol. 16, no. 3, 24 April 2007
(2007-04-24), relates to additive manufacturing tech-
niques.
[0013] Accordingly, there is a need for a method that
allows for cost effective production of such chromatog-
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raphy columns. The method should allow for easy man-
ufacture of chromatography columns with casings. The
chromatography column with the casing should have
none or only a small impact to the analytic results of a
chromatography analysis that is performed with the chro-
matography column.

Summary of the invention

[0014] The present invention relates to a method ac-
cording to claim 1 wherein the casing is generated by
additive manufacturing, including the steps of rotating
the column of chromatography column material with re-
spect to a casing material feed in a manner to succes-
sively cover a casing surface of the chromatography col-
umn material along a contact area path, and of continu-
ously arranging an amount of flowable casing material
at a current contact area along the contact area path at
the casing surface of the chromatography column mate-
rial in order to generate the casing for the chromatogra-
phy column by successively adding the solidified amount
of casing material at the contact area. Additive manufac-
turing allows for the generation of a casing that perfectly
matches the shape of the column of chromatography col-
umn material without exerting any mechanical load or
stress to the brittle column during the additive manufac-
ture of the casing. The casing will be generated step by
step and for each step the shape of the casing can be
adapted to the shape of the column. By rotating the col-
umn of the chromatography column material around a
rotation axis, it is possible to add casing material all
around the column without any rotational movement of
the casing material feed. If a translational movement of
the column is superposed to the rotational movement,
each portion of the casing surface of the column can be
covered with a casing material feed that stays at a pre-
determined position. Thus, there is no risk of an unwanted
collision of any of the mechanical parts required for pro-
viding for the casing material feed with the brittle column
that is enclosed by the casing. Rotating and translating
the brittle column can be performed by using e.g. a three-
axis or a five-axis CNC machine.
[0015] The flowable casing material can be a pow-
dered casing material comprising small particles of the
casing material. The powdered casing material can be
heated in order to at least partially melt the powdered
casing material. After cooling down again, the powdered
casing material will be sintered, preferably pressureless
sintered, and provides for a solid and strong casing made
out of the powdered casing material. It is also possible
to add fluid casing material like e.g. heated and fully mol-
ten casing material that solidifies after cooling down
again. The solidification of the flowable casing material
can be performed by allowing the heated casing material
to cool. Many different methods known in prior art seem
suitable for heating the flowable casing material before
or after the arrangement of the flowable casing material
on the contact area. It is also possible to make use of a

casing material that must be activated by e.g. illumination
with UV light in order to solidify the flowable casing ma-
terial.
[0016] The manufacture process can be started with
measuring the size and shape of the column of chroma-
tography column material and with adapting a preset
course of the contact area path across the casing surface
of the column accordingly. Thus, the shape of the casing
that is successively generated matches the shape of the
brittle column which reduces any mechanical load or
stress that is applied to the brittle column during manu-
facture of the casing. By consecutively adding and sub-
sequently solidifying only small portions of the casing ma-
terial, the thermal stress that is applied to the brittle col-
umn can be reduced below any threshold that is consid-
ered dangerous to the column.
[0017] It is also possible to make use of a prefabricated
column of chromatography column material with a non-
circular cross section. The column might have e.g. a rec-
tangular or polygonal cross section, or an oval or ellip-
soidal cross section. With the method according to the
present invention, also for such columns with a complex
shape a suitable casing can be manufactured in a simple
manner and without undue mechanical stress to the col-
umn.
[0018] According to an aspect of the invention, the col-
umn of chromatography column material rotates around
a rotating axis that intersects a vertical line at an angle
between 0 and 90 degrees, preferably between 45 and
70 degrees. The alignment of the contact area corre-
sponds to the direction of the rotating axis and for most
applications will be identical thereto. A small inclination
and even more so a zero inclination of the contact area
with respect to a horizontal line enhances the chances
for the flowable casing material to stay at the contact area
until solidification of the casing material at the contact
area. A more distinct inclination prevents a possibly un-
desired accumulation of flowable casing material before
solidification of the material, which might result in un-
wanted variations in the thickness of the casing created
by the solidification of the casing material at the contact
area. A suitable inclination allows for controlled feeding
of a predetermined amount of the flowable casing mate-
rial from above the rotating column onto the contact area
at which the added flowable casing material is solidified.
Even in case that some portion of the flowable casing
material that is fed to the contact area slides away and
falls from the contact area before being solidified and
added to the already generated part of the casing, a large
amount of flowable casing material will remain at the con-
tact area and can by used for generation of the casing.
[0019] According to an embodiment of the present in-
vention, the casing material feed comprises a nozzle for
deposition of the flowable casing material onto the con-
tact area. The nozzle can be arranged near to or slightly
above the contact area which allows for easy deposition
of the flowable casing material onto the contact area. The
flowable casing material can be applied onto the contact
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area by applying pressure and by spraying or blowing
the flowable casing material.
[0020] According to an advantageous embodiment of
the invention, the nozzle is arranged at a vertical line over
the contact area of the rotating column of the chroma-
tography column material and in that the flowable casing
material falls onto the contact area. The flowable casing
material can freely fall down or drop down onto the con-
tact area. By arranging the nozzle directly above the con-
tact area, there is no need to apply external forces in
order to direct the flowable casing material onto the con-
tact area. The distance between the nozzle and the con-
tact area can be quite small, e.g. only a few millimeters
or less. Thus, the flowable casing material falls with low
speed onto the contact area which enhances the chances
for staying within the contact area until the flowable cas-
ing material is solidified.
[0021] According to another aspect of the invention, a
laser beam is directed onto the contact area which at
least partially melts the flowable casing material, and the
molten casing material solidifies after the contact area is
no longer illuminated by the laser beam. The laser beam
can be a pulsed beam or a continuous beam that illumi-
nates the contact area and induces the energy that is
required for melting the casing material in order to per-
form a sintering process. Preferably, the preset energy
deposition of the laser beam is high enough to allow for
a homogeneous melting and subsequent solidification of
the molten casing material. However, the energy depo-
sition should be as low as possible to avoid undue heating
and thermal stress for the column of chromatography col-
umn material.
[0022] According to an advantageous aspect of the in-
vention, the contact area path along the casing surface
is helix-shaped. The helix-shaped contact area path re-
sults in a smooth and uniform generation of the casing
along the longitudinal axis of the chromatography col-
umn. The energy deposition follows the helix-shaped
contact area path and revolves around the circumference
of the column, thus avoiding prolongated times of energy
deposition and corresponding heating of one side of the
column that might result in additional thermal stress of
the column. It is also possible to predetermine another
course of the contact area path along the casing surface
like, e.g. segments of straight lines that run parallel to
the longitudinal axis of the column and that are placed
next to each other around the circumference of the col-
umn.
[0023] According to yet another advantageous aspect
of the invention the contact area path runs more than
once along each part of the casing surface resulting in
generating a casing with more than one layer of casing
material. With each run only a small portion of flowable
casing material is arranged onto the corresponding con-
tact area and subsequently solidified. Thus, during each
run the mechanical or thermal stress that is applied to
the brittle column of chromatography column material is
very low. However, by making many runs of the contact

area path along each part of the casing surface, each
time an additional layer of casing material can be added
to the casing which eventually generates a multi-layered
thick and strong casing that can withhold large mechan-
ical loads during use of the chromatography column for
HPLC.
[0024] It is also possible to generate different layers of
the casing from different casing materials. For example,
it is possible to begin with a thin layer of e.g. a suitable
plastic material that is inert with respect to many different
fluids and mobile phases, and to continue with one or
several layers of a metallic material that encloses the thin
layer of inert plastic material and the chromatography
column material and provides for mechanical strength
and sturdiness.
[0025] Also disclosed but not forming part of the
claimed subject-matter is a chromatography column with
a column of chromatography column material and with a
casing around the column of chromatography column
material.
[0026] The casing is generated by additive manufac-
turing. Contrary to prior art methods known to persons
skilled in the art, there is no need for mechanical treat-
ment or processing of the casing after inserting the chro-
matography column material into the casing or the casing
around the chromatography column material. Additive
manufacturing with e.g. a 3D-printer that is adapted to
generating the casing around a brittle column of chroma-
tography column material, does not result in mechanical
stress to the column during manufacture and assembling
of the column with the casing.
[0027] The casing may be generated with a method
according to the invention at hand as described above.
Such a method allows for easy and rapid generation of
a casing for brittle or fragile columns of chromatography
column material without any undue risk of mechanical or
thermal stress to the column.
[0028] The casing may consist of a metallic material.
Additive manufacturing of metallic objects is well-known
and several methods and materials exist that allow for
easy and precise manufacturing of metallic objects. A
metallic casing of the chromatography column provides
for good protection against mechanical stress. Many me-
tallic materials do not interact with the fluids and solutions
that are used for HPLC. If deemed advantageous or nec-
essary, the casing may be made of a suitable plastic ma-
terial that is inert to most of the mobile phases used for
HPLC. It is also possible to generate a casing of metallic
material that is coated with an inert plastic material to
further reduce any unwanted interaction between the mo-
bile phase and the casing during performance of the
HPLC.
[0029] The present invention will be more fully under-
stood, and further features will become apparent, when
reference is made to the following detailed description
and the accompanying drawings. The drawings are
merely representative and are not intended to limit the
scope of the claims. In fact, those of ordinary skill in the
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art may appreciate upon reading the following specifica-
tion and viewing the present drawings that various mod-
ifications and variations can be made thereto without de-
viating from the innovative concepts of the invention. Like
parts depicted in the drawings are referred to by the same
reference numerals.

Figure 1 illustrates a schematic view of a manufac-
turing step for generating a casing for a column of
chromatography column material, whereby only a
small part of the casing has been finished,

Figure 2 illustrates a schematic view of the manu-
facturing step shown in figure 1, whereby a larger
part of the casing has been finished,

Figure 3 illustrates a schematic view of a contact
area path across the casing surface of a column of
chromatography column material, and

Figure 4 illustrates a schematic view of another man-
ufacturing step for generating a casing.

Detailed description of the invention

[0030] Figures 1 and 2 illustrate a method for additive
manufacturing a chromatography column according to
the invention described above. A prefabricated small col-
umn 1 made of chromatography column material is in-
serted into a clamping system 2 of a sample holding de-
vice 3. The sample holding device 3 is adapted to orient
the column 1 toward a preset direction and to rotate the
column 1 around a rotating axis that equals a longitudinal
axis 4 of the column 1. The longitudinal axis 4 of the
column 1 is inclined with respect to a vertical line by an
angle α of e.g. 40 degrees.
[0031] A nozzle 5 is arranged above the column 1 so
that a nozzle outlet 6 is placed directly above a contact
area 7 at a lateral surface 8 of the column 1, whereby
the lateral surface 8 of the column 1 equals the casing
surface that will be covered by a casing. Through the
nozzle 5 and the nozzle outlet 6 a small portion of a orig-
inally powdered casing material 9 is delivered onto the
contact area 7. At the same time or shortly afterwards, a
laser beam 10 is directed onto the contact area 7 and
causes the powder of the casing material 9 to melt. The
molten portion of the casing material 9 adheres to the
contact area 7 and solidifies after the laser beam 10 no
longer illuminates this contact area 7.
[0032] The column 1 slowly rotates and another con-
tact area 7 will be arranged directly under the nozzle out-
let 6. The laser beam 10 can be pulsed in order to only
illuminate the current contact area 7 at intervals that are
required for depositing a molten portion of the casing
material 9 onto the current contact area 7. It is also pos-
sible to continuously illuminate the contact area 7 that is
currently under the nozzle outlet 6 and to continuously
rotate the column 1 which brings a new part of the lateral

surface 8 of the column 1 as new contact area 7 under
the nozzle outlet 6 and into the focus of the laser beam 10.
[0033] In addition to the rotation of the column 1 there
is superposed a lateral movement of the column 1 with
respect to the nozzle 5. The lateral movement can be
performed by moving the column 1 along its longitudinal
axis 4, or by laterally moving the nozzle 5 along a direction
that is parallel to the longitudinal axis 4 of the column 1.
Step by step a casing 11 around the column 1 is gener-
ated by additive manufacturing. During solidification of
the molten casing material 9 the casing material 9 adapts
to the shape of the column 1 and the adjacent part of the
casing 11 that has been generated so far. Thus, a very
homogeneous casing 11 will be generated that perfectly
matches the lateral surface 8 of the column 1, resulting
in a gap free enclosure of the column 1 that will be gen-
erated without undue mechanical or thermal stress to the
column 1 of chromatography column material.
[0034] It is possible to direct the laser beam 10 through
the nozzle 5 and the nozzle outlet 6 in a manner that the
powdered casing material 9 melts shortly before it is de-
posited through the nozzle outlet 6 onto the contact area
7. However, it is also possible to direct the laser beam
10 from outside the nozzle 5 towards the contact area 7.
Furthermore, it is also possible to vary the direction of
the nozzle 5 with respect to the column 1 or to rotate the
nozzle 5 with respect to the column 1 during delivery of
the casing material 9 onto the current contact area 7 of
the column 1.
[0035] In figure 1 only a small part of the casing 11 has
been generated, whereas figure 2 shows the manufac-
turing step at a later time and thus a larger part of the
casing 11 has been generated so far.
[0036] In figure 3 an exemplary contact area path 12
with a course of the contact area 7 across the lateral
surface 8 of the column 1 is schematically illustrated. By
superposing a rotational movement around the longitu-
dinal axis 4 of the column and a lateral translation along
the longitudinal axis 4 a helix-shaped contact area path
12 will be performed that arranges consecutive spots
along the contact area path 12 as current contact area 7
near the nozzle outlet 6. After a layer of the casing 11 is
generated and the contact area path 12 reaches an end
border of the casing 11 near or at a front face 13 of the
column 1, the lateral translation can be reversed, result-
ing in adding another layer of casing material 9 onto the
casing surface. The relative lateral translation of the col-
umn 1 with respect to the nozzle 5 is visualized by the
arrow 14. Adding a number of layers of casing material
9 may enhance the mechanical stability and pressure
resistance of the casing 11.
[0037] Figure 4 depicts another method of delivery of
casing material 9 onto the contact area 7 at the column
1. With help of an extruder 15, the casing material 9 is
fed e.g. as a filament 16 into a heated nozzle 5 which
melts the filament 16 and deposits a portion of the molten
casing material 9 onto the contact area 7 at the lateral
surface 8 of the column 1. It is also possible to feed al-
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ready molten extruded casing material 9 from the extrud-
er 15 to the nozzle 5 and to apply the extruded casing
material 9 onto the contact area 7.

Claims

1. A method for providing a casing (11) for a prefabri-
cated column (1) of chromatography column mate-
rial in order to manufacture a chromatography col-
umn, wherein the casing (11) is generated by addi-
tive manufacturing, including the steps of rotating
the column (1) of chromatography column material
with respect to a casing material feed in a manner
to successively cover a casing surface (8) of the
chromatography column material along a contact ar-
ea path (12), and of arranging an amount of flowable
casing material (9) at a current contact area (7) along
the contact area path (12) at the casing surface (8)
of the column (1) of chromatography column material
in order to generate the casing (11) for the chroma-
tography column by successively adding the solidi-
fied amount of casing material (9) at the contact area
(7).

2. The method of claim 1, characterized in that the
column (1) of chromatography column material ro-
tates around a rotating axis that intersects a vertical
line at an angle between 0 and 90 degrees, prefer-
ably between 45 and 70 degrees.

3. The method of claim 1, characterized in that the
casing material feed comprises a nozzle (5) for dep-
osition of the flowable casing material (9) onto the
contact area (7).

4. The method of claim 3, characterized in that the
nozzle (5) is arranged at a vertical line over the con-
tact area (7) of the rotating column (2) of the chro-
matography column material and in that the flowable
casing material (9) falls onto the contact area (7).

5. The method of claim 1, characterized in that a laser
beam (10) is directed onto the contact area (7) which
at least partially melts the flowable casing material
(9), and in that the molten casing material (9) solid-
ifies after the contact area (7) is no longer illuminated
by the laser beam (10).

6. The method of claim 1, characterized in that the
contact area path (12) along the casing surface (8)
is helix-shaped.

7. The method of claim 1, characterized in that the
contact area path (12) runs more than once along
each part of the casing surface (8) resulting in gen-
erating a casing (11) with more than one layer of
casing material (9).

Patentansprüche

1. Verfahren zur Bereitstellung eines Gehäuses (11)
für eine vorgefertigte Säule (1) aus Chromatogra-
phiesäulenmaterial, um eine Chromatographiesäule
herzustellen, wobei das Gehäuse (11) durch additive
Herstellung erzeugt wird, umfassend die Schritte
Rotieren der Säule (1) aus Chromatographiesäulen-
material in Bezug auf eine Gehäusematerialzufuhr
in einer Weise, um sukzessive eine Gehäuseober-
fläche (8) des Chromatographiesäulenmaterials ent-
lang eines Kontaktflächenwegs (12) zu bedecken,
und Anordnen einer Menge an fließfähigem Gehäu-
sematerial (9) an einer aktuellen Kontaktfläche (7)
entlang des Kontaktflächenwegs (12) an der Gehäu-
seoberfläche (8) der Säule (1) aus Chromatogra-
phiesäulenmaterial, um das Gehäuse (11) für die
Chromatographiesäule durch sukzessives Hinzufü-
gen der verfestigten Menge an Gehäusematerial (9)
an der Kontaktfläche (7) zu erzeugen.

2. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Säule (1) aus Chromatographie-
säulenmaterial um eine Drehachse rotiert, die eine
vertikale Linie in einem Winkel zwischen 0 und 90
Grad, vorzugsweise zwischen 45 und 70 Grad,
schneidet.

3. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Gehäusematerialzufuhr eine Dü-
se (5) zum Abscheiden des fließfähigen Gehäuse-
materials (9) auf die Kontaktfläche (7) umfasst.

4. Verfahren nach Anspruch 3, dadurch gekenn-
zeichnet, dass die Düse (5) in einer vertikalen Linie
über der Kontaktfläche (7) der rotierenden Säule (2)
des Chromatographiesäulenmaterials angeordnet
ist und dass das fließfähige Gehäusematerial (9) auf
die Kontaktfläche (7) fällt.

5. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass ein Laserstrahl (10) auf die Kontakt-
fläche (7) gerichtet wird, der das fließfähige Gehäu-
sematerial (9) zumindest teilweise aufschmilzt, und
dass das geschmolzene Gehäusematerial (9) er-
starrt, nachdem die Kontaktfläche (7) nicht mehr von
dem Laserstrahl (10) bestrahlt wird.

6. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass der Kontaktflächenweg (12) entlang
der Gehäuseoberfläche (8) spiralförmig ist.

7. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass der Kontaktflächenweg (12) mehr
als einmal entlang jedes Teils der Gehäuseoberflä-
che (8) verläuft, was zur Erzeugung eines Gehäuses
(11) mit mehr als einer Schicht aus Gehäusematerial
(9) führt.
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Revendications

1. Procédé pour produire un boîtier (11) pour une co-
lonne préfabriquée (1) en matériau de colonne de
chromatographie afin de fabriquer une colonne de
chromatographie, dans lequel le boîtier (11) est gé-
néré par fabrication additive, incluant les étapes de
rotation de la colonne (1) en matériau de colonne de
chromatographie par rapport à une alimentation en
matériau de boîtier de manière à couvrir successi-
vement une surface de boîtier (8) du matériau de
colonne de chromatographie suivant une trajectoire
de zone de contact (12), et d’agencement d’une
quantité de matériau de boîtier fluable (9) au niveau
d’une zone de contact courante (7) suivant la trajec-
toire de zone de contact (12) au niveau de la surface
de boîtier (8) de la colonne (1) en matériau de co-
lonne de chromatographie afin de générer le boîtier
(11) pour la colonne de chromatographie en ajoutant
successivement la quantité solidifiée de matériau de
boîtier (9) au niveau de la zone de contact (7).

2. Procédé selon la revendication 1, caractérisé en ce
que la colonne (1) en matériau de colonne de chro-
matographie tourne autour d’un axe de rotation qui
intersecte une ligne verticale selon un angle entre 0
et 90 degrés, de préférence entre 45 et 70 degrés.

3. Procédé selon la revendication 1, caractérisé en ce
que l’alimentation en matériau de boîtier comprend
une buse (5) pour le dépôt du matériau de boîtier
fluable (9) sur la zone de contact (7).

4. Procédé selon la revendication 3, caractérisé en ce
que la buse (5) est agencée au niveau d’une ligne
verticale au-dessus de la zone de contact (7) de la
colonne en rotation (2) du matériau de colonne de
chromatographie et en ce que le matériau de boîtier
fluable (9) tombe sur la zone de contact (7).

5. Procédé selon la revendication 1, caractérisé en ce
qu’un faisceau laser (10) est dirigé sur la zone de
contact (7), lequel fond au moins partiellement le ma-
tériau de boîtier fluable (9), et en ce que le matériau
de boîtier fondu (9) se solidifie après que la zone de
contact (7) n’est plus éclairée par le faisceau laser
(10).

6. Procédé selon la revendication 1, caractérisé en ce
que la trajectoire de zone de contact (12) le long de
la surface de boîtier (8) présente une forme d’hélice.

7. Procédé selon la revendication 1, caractérisé en ce
que la trajectoire de zone de contact (12) court plus
d’une fois le long de chaque partie de la surface de
boîtier (8), ce qui conduit à la génération d’un boîtier
(11) comportant plus d’une couche de matériau de
boîtier (9).
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